Binding between mammalian spermatid-ectoplasmic specialization complexes and microtubules.
Ectoplasmic specializations (ESs) are submembrane specializations that consist of Sertoli cell plasma membrane linked by an ordered array of actin filaments to a cisterna of endoplasmic recticulum (ESER). They are thought to function in the spermatid-Sertoli cell adhesion junction. Microtubules occur adjacent to the cytoplasmic face of the ESER and are oriented parallel to the long axis of the Sertoli cell, the direction of spermatid translocation during spermatogenesis. Our hypothesis that spermatid orientation and translocation in the seminiferous epithelium is microtubule dependent predicts that microtubules bind to ESs. To test for binding between microtubules and ESs, we have developed an in vitro assay in which spermatid-ES complexes were isolated from the seminiferous epithelium and incubated with bovine brain microtubules that were labeled with [3H]GTP and stabilized with taxol. Binding was determined by scintillation counts from gradient fractions enriched for spermatid-ES complexes and depleted of unbound microtubules by differential centrifugation. Our data indicate that microtubules bind to spermatid-ES complexes in a substrate concentration-dependent manner and can be released with 5 mM GTP or 10 mM MgATP. Binding is competitively reduced with excess unlabeled microtubules and is inhibited by 100 microM vanadate and 2 mM N-ethylmaleimide (NEM). The amount of binding is unchanged by 10 microM vanadate, 2 mM erythro-(2-hydroxy-3-nonyl)adenine (EHNA) or 1 mM 5'-adenylylimidodiphosphate (AMP-PNP). Immunofluorescence and autoradiographic data confirm that labeled microtubules bind to ES locations on spermatid-ES complexes. These data are consistent with the hypothesis that spermatid translocation is a microtubule-based transport event.